The ist metatarsal segment, which is so different in the human foot from its forerunner in the ape's foot, having lost its mobility, having become adducted to lie parallel with the others, lengthened till it is the longest instead of the shortest, and stout and massive instead of short and slender, and having become the most important element in the forefoot, particularly in walking, is the part most likely to show atavistic tendencies, and is, in fact, the part that does so.
The old anatomical teaching on the structure and functions of the longitudinal arch of the foot was that the arch was a structural arch and that it was maintained chiefly by the shape of its bones and by the strength of its stout plantar ligaments. In this conception the muscles played a secondary part only in maintaining the arch. In the last twenty years or so an entirely different conception has been elaborated, its chief protagonists in this country being Sir Arthur Keith and some orthopaedic surgeons?notably Mr Blundell Bankart of London. Briefly they hold that the longitudinal arch has come into being, largely, if not entirely, by the postural action of muscles, and that the essential support of the arch is given by the postural tone of muscles. They do not believe that a structural arch should exist at all, but that the arch should appear only when the foot is in action. Bankart goes so far as to say that the longitudinal arch is an acquired deformity due to encasing the feet in footwear.
These two conceptions are almost diametrically opposite and, as treatment must be based to a large extent on our conception of the anatomy and physiology, the position is distinctly confused. But, as usual, the truth probably lies somewhere between the two extremes, and I think the most reasonable view to take?and it is based to a certain extent on modern conceptions of the evolution of the foot, on the anatomical structure of the foot and on what we know from modern research on the postural tone of muscle?is that the longitudinal arch has developed in man, because of his upright posture and because he is a biped, who stands, walks and runs on the earth's surface, and that the arch has formed as a result of the interplay of natural forces?gravitational, as represented by the body weight, and propulsive, as represented by the upward pull of the calf muscles on the heel to raise the foot in locomotion. The postural tone of muscles? especially of the tibial and peronei?is not used to support S4i the arch but rather to balance the leg on a structurally stable foot, a function more in keeping with the known strength of postural muscle tone than that of maintaining the longitudinal arch against the superincumbent body weight.
Transverse arches are, as you know, also described as existing in the foot. At the tarso-metatarsal level, there is undoubtedly an arch?or half an arch in each foot, the outer border of the foot at that level being practically on the ground, while the inner border is raised to a height depending on the height of the longitudinal arch. The presence of this arch is obvious, and further consideration of it is not necessary.
It is a different matter when we come to consider what has been called the anterior metatarsal arch, which is described as an arch at the level of the metatarsal heads, the heads of the ist and 5th metatarsals being described as the weightbearing points, while the heads of the 2nd, 3rd and 4th metatarsals are said to lie at a higher level, especially with the feet at rest, and some say even when the foot is bearing weight. Now I know of no reliable evidence that such an arch exists at all, and recent work by Morton of America shows, in his opinion at least, that all the outer four metatarsal heads bear the same weight in stance and the ist metatarsal head bears double that weight. I personally think that the evidence in favour of there being an anterior arch is very meagre and unconvincing.
In locomotion the foot acts as a lever of the second order, the fulcrum of the lever being the metatarsal head region or the ball of the foot. This fulcrum area is extended by the toes, the function of which has perhaps been too much ignored in the past. 
